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EP 0 729 758 A2 

Descripti n 

This invention relates to the use of pyrazolopyrimidines and pyrrolopynmidines of the general formula 

P 




is wherein A. X. R 3 R 4 and R 5 are as defined below, and the pharmaceutical^ acceptable salts of such compounds, to 
treat or prevent certain neuronal and other disorders. 

The compounds of the formula I above exhibit corticotropin-releasing factor (CRF) receptor antagonist activity and 
are useful in the treatment and prevention of head trauma, spinal cord trauma, ischemic neuronal damage (e_a_. cerebral 
ischemia such as cerebral hippocampal ischemia), excitotoxic neuronal damage, epilepsy stroke, stress induced im- 

20 mune dysfunctions, phobias, muscular spasms. Parkinson's disease, Huntington's disease, urinary incontinence senile 
dementia of the Alzheimer's type, multiinfarct dementia, amyotrophic lateral sclerosis, chemical dependencies and 
addictions (e^. dependencies on alcohol, cocaine, heroin, benzodiazepines, or other drugs), and hypoglycemia. 

The compounds of formula I are also useful for treatment of stress induced diseases in various livestock animal 
species caused by transportation (shipment) conditions such as a severe confining environment, exposure to a novel 

25 environment, confrontation with unfamiliar animals, noise, movement, hunger or thirst (e_£_. bovine shipping fever, 
pasteurellosis. porcine stress syndrome or equine paroxysmal atrial fibrillation). 

Certain substituted pyrrolopynmidines have been referred to in the scientific literature. U.S. Patent 4.229.453. 
which issued on October 21. 1980. refers to 4-amino substituted pyrrolopynmidines for treating CNS illnesses or in- 
flammations Robins. Can J. Chem. . 55. 1 251 (1 977). refers to the antibiotic tubercidin having a 7-nbofuranosyl group 

30 attached to 4-ammopyrrolopyrimidine. German Patent Application 3145287. which was published on May 19. 1983. 
refers to three 7-bromophenyl-5.6-dimethylpyrrolopyrimidines as having analgesic, sedative, anticonvulsant and anti- 
inflammatory activity. 

Certain substituted pyrazolopyrimidines have also been referred to in the literature. For instance. European Patent 
Application 496.617. which was published on July 29. 1992. refers to adenosine kinase inhibitors, among which are 

35 1 -rtbofuranosylpyrazolopyrimidines and 1 -(substituted ribof uranosyl)pyrazotopyrimidines. U.S. Patent No. 4.904.666. 
which issued on February 27. 1990. refers to pyrazolopyrimidines having 1 -tetrahydrofuranyl or 1-tetrahydropyranyl 
substituents. Senoa et at. J Heterocyclic Chem. . 1 9. 1565(1982) refers to certain pyrazolopyrimidines having xanthine 
oxidase inhibitory activity. Other pyrazolopyrimidines are mentioned in U.S. Patent Nos. 2.965.643 and 3.600.389. 
which issued, respectively, on December 20. 1 960 and August 17. 1971. 

jo Compounds of the formula I wherein X is nitrogen and the pharmaceutical^ acceptable acid addition salts of such 

compounds, as well as methods for preparing such compounds and salts, are referred to in World Patent Application 
PCT/US 93/11333. which, was filed on November 26. 1993. 

This World Patent Application also refers to the use of compounds of the formula I in the treatment of illnesses 
induced or facilitated by corticotropin releasing factor and in the treatment of inflammatory disorders such as arthritis, 

45 asthma and allergies, anxiety, depression, fatigue syndrome, headache, pain, cancer, irritable bowel syndrome. Crohn's 
disease, spastic colon, immune dysfunction, human immunodefiency virus (HIV) infections, neurodegenerative dis- 
eases such as Alzheimer's disease, gastrointestinal diseases, eating disorders such as anorexia nervosa, hemorrhagic 
stress, drug and alcohol withdrawal symptoms, drug addiction, stress-induced psychotic episodes and fertility prob- 
lems. 

so Compounds of the formula 1 wherein X is CR 6 and the pharmaceutical^ acceptable acid addition salts of such 

compounds, as well as methods of preparing such compounds and salts, are referred to in World Patent Aplication 
PCT/US 93/10715, which was filed on 12 November 1993. This World Patent Application also refers to the use of 
compounds of the formula I wherein X is CR 6 in the treatment of illnesses induced or facilitated by corticotropin releasing 
factor and in the treatment of inflammatory disorders such as arthritis, asthma and allergies, anxiety, depression, fatigue 

55 syndrome, headache, pain, cancer, irritable bowel syndrome. Crohn's disease, spastic colon, immune dysfunction, 
human immunodeficiency virus (HIV) inf ctions. neurodegenerative diseases such as Alzheimer's disease, gastroin- 
testinal diseases, eating disorders such as anorexia nervosa, hemorrhagic stress, drug and alcohol withdrawal symp- 
toms, drug addiction, stress-induced psychotic episodes, and fertility problems. 
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Summary "f 'he Invention 

This invention relates to a method of treat.ng. preventing or .nhibiting a disorder selected from head traumas, spinal 
cord trauma ischemic neuronal damage (m- cerebral ischemia such as cerebral hippocampal .schem,a) excitotox,c 
neuronal damage, epilepsy, stroke, stress induced immune dysfunctions. <e_^. porcine stress syndrome, obsessive- 
compulsive disorder bovine slipping fever equine paroxysmal fibrillation, phobias and dysfunctions induced by con- 
finement in chickens, sheer.ng stress .n sheep or human-animal interaction related stress ,n dogs). phob.as. muscular 
spasms Parkinson's d.sease. Huntington's disease, urinary incontinence, senile dementia of the Alzheimer's type 
mult.infarct dementia, amyotrophic lateral sclerosis, chemical dependencies and addictions (e_9_. dependencies on 
alcohol, cocaine, heroin, benzodiazepines, or other drugs), and hypoglycemia in a mammal, including a human, com- 
prising administering to such mammal an amount of a compound of the formula 



20 




wherein 



25 



35 



40 



. SCR i R 2 R ii -NHNR 1 R 2 -CR 2 R 11 NHR 1 . 



X is nitrogen or -CR 6 : 

A is -NR'R 2 . -CR^R' 1 - .C(=CR 2 R ,2 )RV-NHCR 1 R 2 R 11 .-OCR 1 R 2 R n 
-CR 2 R"OR 1 . -CR 2 R 11 SR 1 .or-C(0)R 2 : 

Ri is hydrogen, or C r C 6 alkyl which may optionally be substituted with from one to two substituents independently 
selected from the group consisting of hydroxy, fluoro. chloro. bromo. iodo. C r C e alkoxy. 



-O-C -{C,-C e alkyl). -0-C NH(C.-C 4 alkyl). -O-C -N(C,- 

o o o 

C 4 aJkyl)(C,-C J alkyl). amino. -NH(C,-C 4 alkyl). -N(C,-C a alkyl)(C,-C t alkyl). -S(C,-C 9 
alkyl). -N(C,-C 4 alkyl)C (C,-C. alkyl). -NHC (C,-C 4 alkyl). -COOH. -CO(C,C t alkyl). 

o 6 6 

-C NH(C,-C 4 alkyl). -C N(C,-C 4 alkyl)(C,-C 2 alkyl). -SH. -CN. -NO,. -SO(C,-C 4 alkyl). 



45 



50 



55 



-S0 2 (C r C 4 alkyl), -SO a NH(C 1 C 4 alkyl). -S0 2 N(C,-C 4 a\Ky\)(C r C 2 alkyl). and wherein each of the foregoing C,- 
C 6 alkyl moieties in the definition of R 1 may contain one or two double or triple bonds. 

r2 i s C .-C 12 alkyl. aryl or -(C r C 10 alkylene)aryl wherein said aryl is phenyl, naphthyl. thienyl, benzothienyl. pyridyl, 
qu.nolyl pyrazinyl. pyrimidyl. imidazolyl. furanyl. benzofuranyl, benzothiazolyl. isothiazolyl. benzisothiazolyl, thia- 
zolyl isoxazolyl benzisoxazolyl. benz.midazolyl triazolyl, pyrazolyl. pyrrolyl. indolyl. pyrrolopyridyl, oxazolyl. or 
benzoxazolyl 3- to 8-membered cycloalkyl or -(C, -C 6 alkylene) cycloalkyl, wherein one or two of the carbon atoms 
of any of said cycloalkyl moieties may optionally be replaced, independently, by O, S or N-Z wherein Z is hydrogen. 
C,-C 4 alkyl or d-C* alkanoyl. and wherein R 2 may optionally be substituted with from one to three substituents 
independently selected from chloro. fluoro and C,-C 4 alkyl or by one substituent selected from hydroxy, bromo. 
iodo. 0,-Ce alkoxy. 
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-O-C -(C,-C 9 alkyl). -C-C 

II 

6 c 

NtC-C, alkylXC-C, aikyl), .S(C,-C; alkyl). -NH 2 , -NH(C 1 -C 2 alkyl). -N(C,-C a aJkyl) (C. -C 4 
alkyl), -U(C r C A alkyO-C^-C. alkyl). -NHC (C : -C 4 alkyl). -COOH, -CO(C r C 4 alkyl). 



-C NH(C,-C 4 alkyl), ~C N(C,-C A alkylHd-C, alkyl), -SH, -CN, -N0 2 , .S0<C,-C 4 alkyl). 

ii it 
o o 

-SCfC^Cj alkyl). -SO,NH(CVC 4 alkyl). and -SO 2 N(0 r C 4 alkyhfC^Co alkyl). and wherein each of the foregoing 
Ct-C 12 alkyl and C^C^ alkylene moieties in the definition may optionally contain one to three double or triple 
bonds, or 

R 1 and R 2 . taken together with the atom to which they are attached, may form a saturated 3- to S-membered ring 
which, if it is a 5- to S-membered ring, may optionally contain one or two double bonds, and wherein one or two 
of the carbon atoms of said 5- to 6- membered ring may optionally be replaced, independently, by O. S or N-Z 
wherein Z is hydrogen. C r C 4 alkyl. CVC 4 alkanoyl or benzyl: 

R 3 is hydrogen. C r C 6 alkyl. fluoro. chloro. bromo. iodo. hydroxy, amino. -O(C r 0 6 alkyl). -NH(C r C 6 alkyl). -N(C r 
C 4 alkyl)(C r C 9 alkyl). -SH. -S<C,-C 4 alkyl). -SO(C r C 4 alkyl), or -SO^C^ alkyl), wherein each of the foregoing 
Ct -C 4 alkyl and C, -C 6 alkyl moieties in the definition of R 3 may contain one double or triple bond and may optionally 
be substituted with from 1 to 3 substituents independently selected from the group consisting of hydroxy C r C 3 
aikoxy. fluoro. chloro and C r C3 thioalkyl: 

R4 is hydrogen. C^Cg alkyl. fluoro. chloro. bromo. iodo : C r C 6 aikoxy. formyl. -NH(C r C 6 alkyl). -N(C r C 6 alkyl) 
(C r C 2 alkyl). -SO„(C v C 6 alkyl). wherein n is 0. 1 or 2 cyano. hydroxy, carboxy. or amido. wherein each of th 
foregoing C r C 6 alkyl moieties in the definition of R 3 may optionally be substituted with one substituent selected 
from hydroxy, trifluoromethyl. amino, carboxy. amido. 

-NHC (C,-C 4 aikyl), 

!i 

o 

-NH(C r C 4 alkyl). -N(C r C 4 alkylNC^ alkyl), 



-CO(C,-C 4 alkyl), 



C 1 -C 3 aikoxy. C r C 3 thioalkyl. fluoro. bromo, chloro. iodo. cyano and nitro: 

rs js phenyl, naphthyl. thienyl. benzothienyl. pyridyl. qumolyl. pyrazinyl. pyrimidyl. imidazotyl. furanyl. benzofurany!. 
benzothiazolyl. isothiazolyL benzoisothiazolyl. thiazolyl. isoxazolyl. benzisoxazotyt, benzimidazolyl, tritolyl, pyra- 
zolyl. pyrrolyl. indolyL pyrrolopyridyl. benzoxazolyl. oxazolyl pyrrolidinyl thiazolidinyL morpholinyl. piperidinyl, pip- 
erazinyl. tetrazolyL or a 3- to 8-membered cycloalkyl or 9- to 1 2-membered bicycloalkyl ring, wherein one or two 
of the carbon atoms in said ring may optionally be replaced, independently by O. S or N-Z wherein Z is hydrogen, 
C r C 4 alkyl, C r C 4 alkanoyl, phenyl or benzyl, and wherein each of the above R 5 groups may optionally be sub- 
stituted with one or more substituents, preferably with two or three substituents. independently selected from fluoro, 
chloro bromo. formyl. -C 6 alkyl. C r C 6 aikoxy and trifluoromethyl. or with one substituent selected from hydroxy, 
iodo. cyano. nitro. amino. -NH(C r C 4 alkyl), -N(C r C 4 alkyl)(C r C 2 alkyl), -COO(C r C 4 alkyl), -CO(C r C 4 alkyl). 
-S0 2 NH(C r C 4 alkyl), -S0 2 N(CVC 4 alkyl)(C r C 2 alkyl), -S0 2 NH 2; -NHS0 2 (CVC 4 alkyl). -S(C r C 6 alkyl), -SO^C^ 
C 6 alkyl), and wherein each of the foregoing C r C 4 alkyl and C r C 6 alkyl moieties in the definition of R 5 may 
optionally be substituted with from one to two substituents independently selected from fluoro, chloro, hydroxy, 
C 1 -C 4 aikoxy, amino, methylamino. dimethylamino and acetyl, and wherein each of the foregoing C r C 4 alkyl and 
0,-06 alk y' moieties in the definition of R 5 may optionally contain one double or triple bond: with the proviso that 
R 5 is not unsubstituted phenyl: 
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rs is hydrogen C r C 6 alkyl. fluoro. chtoro. bromo. iodo. C r C 6 alkoxy. formyl, amino. -NH(C r C s alkyl) N(o,-C 6 
alkvl)(C -Co aikyi) -SO n (CVC 6 alkyl). wherein n is 0. 1 or 2. cyano. carboxy. or amtdo. and wherein each of the 
foregoing (C r C 6 )alkyl mo.eties in the definit.on of R* may be optionally subsisted with one suostituent selected 
from hydroxy, trifluoromethyl. ammo, carboxy. amido. 

t -NHC (C,-C 4 alkyl), 

!i 

O 

-NH(C r C 4 alkyl). -N(C r C 4 alkyl)(C 1 -C 2 alkyl). 

-C 0(C,-C 4 alkyl), C r C 3 alkoxy, 



C-,-C- thtoalkyl. fluoro. bromo. chloro. iodo. cyano and nitro: 

Rii is hydrogen, hydroxy, fluoro. chloro. -COO(C r C 2 alkyl), cyano. or -COfC^ alkyl). and 
R 12 is hydrogen or C,-C 4 alkyl: 

with the proviso that: (1 ) when X is -CR 6 A is not straight chain alkyl: (2) when X is CR 5 and R 5 is unsubstituted 
cvcloalkyl and R 3 and R 4 are both hydrogen and R 6 is hydrogen or methyl, then A is not NHR 2 wherein R 2 is benzyl 
or th.enylmethyl. and (3) when X is -CR* and R 5 is p-bromophenyl and R 3 . R 4 and R 6 are methyl, then A is not meth- 
ytamino or hydroxyethylamino: 

and when X is nitrogen, with the further proviso that: 

(a) A is not straight chain C r C 12 alkyl: 

(b) R 5 is not a sugar group: 

(c) when R 5 and R 4 are hydrogen and R 5 is chlorophenyl. then A is not -NH-CH(CH 3 )-(CH 2 ) 3 -N(C 2 H 5 ) 2 : 

(d) when R 3 and R 4 are hydrogen and A is -NR 1 R 2 wherein R 1 is C 3 -C 7 cycioalkyl. and R 2 is C 2 -C 6 alkenyl. phenyl- 
(C -C 6 aikyiene) or hetero-fC, -C 6 alkylene) wherein the hetero radical is furyl. thienyi or pyndmyl. and wherein 
said phenyl may be substituted with one or more substituents independently selected from fluoro. chloro. bromo 
and iodo then R 5 is not tetrahydrofuranyl or tetrahydropyranyl: 

(e) when R 3 is methoxy. methylthio. or methylsulfonyl. R 4 is hydrogen, and R 5 is tetrahydrofuranyl or tetrahydro- 
pyranyl. then A is not -NHfC^alkyl). morpholinyl. hydrazino. or -NHC 2 H 4 C 6 H 5 , the phenyl of which may be 
substituted by one methyl or two methoxy groups: 

(f) when R 3 is hydrogen, C r C 6 alkyl. chloro. bromo. -SH. or -S-<CVC 4 alkyl). R 4 is hydrogen and R 5 is C 3 -C 8 
cycioalkyl then A is not hydrazino. .NH(C r C, alkyl) or -N(C r C 6 alkyl) (C r C 12 aikyl): 

(g) when R 5 and R 4 are hydrogen and A is -NH(CH 2 ) m COOH wherein m is 1-12. then R* is not phenyl substituted 
by one fluoro. chloro. bromo or iodo group: 

(h) when R 3 is hydrogen, hydroxy, methylthio. chloro or -NHbenzyl. R 4 is hydrogen, and R 5 is chlorophenyl or 
bromophenyl. then A is not -NH(C r C 12 alkyl). -NHallyl. or -N(C r C 6 alkyl) <C,-C 12 alkyl). wherein said C r C 12 alkyl 
may be substituted by -NC 2 H 5 . or -NH benzyl which may be substituted by one or two bromo. chloro, fluoro, -NC 2 H 5 
phenyl or morpholinopropyl groups: 

(i) when R 3 and R 4 are hydrogen and R 5 is nitrophenyl. then A is not -NHR 2 wherein R 2 is phenyl, benzyl or C r 
C, P alkyl which may be substituted by one or two hydroxy groups: 

(j) when R 3 is chloro or -0(0, -C 6 alkyl). R 4 is hydrogen, and A is -NR^R 2 wherein R 1 and R 2 are independently 
hydrogen or C r C 6 alkyl. then R 5 is not chlorophenyl: and 

(k) when R 3 is hydrogen. A is benzyl or phenethyl. and R 4 is fluoro. chloro. bromo or iodo. then R* is not 5'-deoxy- 
ribofuranosyl or S'-amino-S'-deoxyribofuranosyl: 

or a pharmaceutical^ acceptable salt thereof, that is effective in treating or preventing such disorder The fore- 
going method is hereinafter also referred to as "Method A\ 

The term "halo", as used herein, unless otherwise indicated, includes chloro. fluoro. bromo and iodo. 

The term "alkyl". as used herein, unless otherwise indicated, includes saturated monovalent hydrocarbon radicals 
having straight, branched or cyclic moieties or combinations thereof. 

The term "one or more substituents," as used herein, includes from one to the maximum number of substituents 
possible based on the number of available bonding sites. 

The compounds of formula I have chiral centers and therefore exist in different enantiomeric forms. This mvent.on 
relates to all optical isomers and all stereoisomers of compounds of the formula I. and mixtures thereof. 
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Formula I above includes compounds identical to those depicted but for the fact that one or more hydrogen, nitrogen 
or carbon atoms are replaced by radioactive isotopes thereof Such radiolabeled compounds are useful as research 
and diagnostic tools in metabolism pharmokinetic studies and in omding assays 

•Ischemic neuronal damage" includes, for example, neuronal damage resulting from CNS surgery, open heart 
surgery or procedures during which the function of the cardiovascular system is compromised 

"Stress induced immune dysfunctions" include deficiencies m the immune system m both man and animals that 
are stress induced For example, such dysfunctions include (but are not limited to) porcine stress syndrome, obsessive- 
compulsive disorder, bovine shipping fever, equine paroxysmal fibrillation, phobias and dysfunctions induced by con- 
finement stress in livestock animals {ejL. chicken, cows. pigs, sheep, etc.). sheering stress in sheep or human-animal 
interaction related stress in dogs. (See DeRoth. L. "Stress and Disease in Domestic Animals", pp. 2=5 et al. in Anpals 
N ew York Acc Sci 1993 L.ptrap. R.M.. "Stress and Reproduction in Domestic Animals", pp. 275-262 in Annals New 
York Acc Sci "1993 and Dallaire. A.. "Stress and Behavior in Domestic Animals", p. 269-273 in Annals New York Acc. 



sci.. 1asj). 



' This invention also relates to a method of treating or preventing a disorder selected from head trauma, spinal cord 
is trauma ischemic neuronal damage <e^_. cerebral ischemia such as cerebral h.ppocampal ischemia), exctotox.c neu- 
ronal damage epilepsy, stroke, stress induced immune dysfunctions, phobias, muscular spasms. Parkinson's disease. 
Huntington's disease, urinary incontinence, senile dementia of the Alzheimer's type, multunfarct dementia, amyotrophic 
lateral sclerosis, chemical dependencies and additions (b±. dependences on alcohol, cocaine heroin, benzodi- 
azepines or other drugs), and hypoglycemia in a mammal, including a human, comprising administering to such mam- 
so mal a CRF receptor antagonizing amount of a compound of the formula I. as depicted and defined above, or a phar- 
maceutically acceptable salt thereof. The foregoing method is hereinafter also referred to as "Method B". 

Preferred embodiments of this invention include Methods A and B. as described above, wherein the compound of 
formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein X is 
nitrogen and: (a) R 1 is C,-C 4 alkyl. -iC 2 -C 4 alkylene)0(C r C 4 alkyl). orC 2 -C 4 hydroxyalkyl: (b) R 2 is C, -C 5 alkyl. benzyl, 
25 phenylethyl or benzyl substituted with one or two substituents independently selected from chloro. f luoro. methyl, ethyl, 
methoxy ethoxy and t-butyl. or by one tr.fluoromethyl group. (2-thienyl)methyl. (2-thienyl)ethyl. <2-furanyl)methyl: 2- 
(4-chlorothienyl)methyl: (2-benzofuranyl)methyl: (2-benzothienyl)methyl: (2-thiazolyl)methyl: or (2-benzoth.azolyl)me- 
thyl: (c) R 3 is hydrogen methyl, ethyl, methoxy. fluoro or chloro: (d) R 4 is hydrogen, methyl, ethyl, or n-propyl: and (e) 
rs j S phenyl substituted with two or three substituents. 
30 Other preferred embodiments of this invention include Methods A and B. as described above, wherein the com- 

pound of formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein 
X is CR s and (a) R> is C,-C 4 alkyl. -(C 2 -C 4 alkylene)O(C,-0 4 alkyl), orC 2 -C 4 hydroxyalkyl: (b) R 2 is C,-C 5 alkyl. benzyl, 
phenylethyl or benzyl substituted with one or two substituents independently selected from chloro. fluoro. methyl, ethyl, 
methoxy ethoxy and t-butyl. or by one trifluoromethyl group: (2-thienyl)methyl: (2-thienyl)ethyl: (2-furanyl)methyl: 2- 
55 (4-chlorothienyl)methyl; (2-benzofuranyl)methyl: (2-benzothienyl)methyl: (2-thiazolyl)methyl: or (2-benzoth.azolyl)me- 
thyl (c) R 3 is hydrogen, methyl, ethyl, methoxy. fluoro or chloro: (d) R 4 is hydrogen, methyl, ethyl, or n-propyl: (e) R 5 
is phenyl substituted with two or three substituents. and (f) R 6 is hydrogen, methyl ethyl or chloro: with the proviso 
that R 2 and R 6 are not both hydrogen. 

Other preferred embodiments of this invention include Methods A and B. as described above, wherein the com- 
40 pound of formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein 
X is CR 6 and: (a) A is -NR 1 R2. -NHCHR 1 R 2 or -OCHR 1 R2. wherein R 1 is C, -C 6 alkyl which may optionally be substituted 
with one of hydroxy, fluoro and C,-C, alkoxy. and may optionally contain one double or triple bond: (b) R 2 is benzyl or 
C -C 6 alkyl which may optionally contain one double or triple bond, wherein said C,-C 6 alkyl or the phenyl moiety of 
said benzyl may optionally be substituted with one fluoro. C,-C 6 alkyl. or C,-C 6 alkoxy. (c) R 3 is methyl, ethyl, fluoro. 
-is chloro or methoxy: (d) R 4 and R 6 are independently selected from hydrogen, methyl and ethyl: and (e) R 5 is phenyl 
substituted with two or three substituents. said substituents being independently selected from fluoro, chloro. bromo, 
lodo. C,-C 4 alkoxy. trifluoromethyl, C,-C 6 alkyl which may optionally be substituted with one hydroxy group. C,-C 4 
alkoxy and fluoro and which may optionally contain one double or triple bond. -(C,-C 4 akylene)0(C 1 -C 2 alkyl), C,-C 3 
hydroxyalkyl. hydroxy, formyl. -000(0, -C 2 alkyl). or -0(0X0,-04 alkyl). 
so other preferred embodiments of this invention include Methods A and B, as described above, wherein the com- 

pound of formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein 
X is nitrogen and (a) A is -NR^R 2 -NHCHR'R 2 , or -OCHR 1 R2. wherein R' is C,-C 6 alkyl which may optionally be 
substituted with one of hydroxy, fluoro and 0,-02 alkoxy, and may optionally contain one double or triple bond: (b) R2 
is benzyl or C, -C 6 alkyl which may optionally contain one double or triple bond, wherein said C,-C 6 alkyl or the phenyl 
55 moiety of said benzyl may optionally be substituted with one fluoro, 0,-06 alkyl. or C r C 6 alkoxy: (c) R 3 is methyl, ethyl, 
fluoro chloro or methoxy: (d) R 4 and R 6 are independently selected from hydrogen, methyl and ethyl: and (e) R 5 is 
phenyl substituted with two or three substituents, said substituents being independently selected from fluoro. chloro, 
bromo iodo C,-C 4 alkoxy. trifluoromethyl, C,-C 6 alkyl which may optionally be substituted with one hydroxy group. 
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C,-C 4 alkoxy and fluoro and which may optionally contain one double or triple bond. *(C r C 4 a\ky\ene)O(C r 0 2 alky!) 
C^C- hydroxyalkyl. hydroxy, formyl. -COO(C,-C 2 alkyU. or -CfO)(Ci-C 4 alkyl). 

Other embodiments of this invention mclude Methods A and B. as described above, wherein the compound of 
formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wnerein X is 
nitrogen and' (a) A is -NR 1 R 2 . -NHCHR 1 R 2 . or -OCHR^R 2 wherein R 1 is C,-C s alkyl. which may optionally be substi- 
tuted by one hydroxy, fluoro or C r C 2 alkoxy group, and which may optionally contain one double or tnple oond. and 
R2 is benzyl or C r C 6 alkyl which may optionally contain one double or triple bond, and wherein said -C 6 alkyl or the 
phenyl moiety of said benzyl may optionally be substituted with fluoro. C r C 6 alkyl. or C r C 6 alkoxy. or (b) A is -CR 1 
R 2 R ii wherein R 1 is C n -C 6 alkyl which may optionally be substituted with one C.-Ce alkoxy or hydroxy group. R- is 
benzyl or c,-C s alkyl wherein said C r C 6 alkyl or the phenyl moiety of said benzyl may optionally be substituted by 
one C -C 6 alkyl C,-C 6 alkoxy. fluoro. chloro or bromo group, and R 11 is hydrogen or fluoro. 

Other specific embodiments of this invention include Methods A and B. as described above, wherein the compound 
of formula l or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein X is 
nitrogen and R 2 is -<C r C 4 aikylene)aryl. wherein said aryl is phenyl, thienyl. benzofuranyl furanyl. benzothienyl. thi- 
azolyl. pyridyl or benzothiazolyl. 

Other specific embodiments of this .nvention include methods A and B. as described above, wherein the compound 
of formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein X is 
n.trogen and R 2 is a benzyl group that is optionally substituted on the phenyl moiety with one ethyl, t-butyi. methoxy. 
tnfluoromethyl nitro. fluoro chloro. or methyl group. 

Other specific embodiments of this invention include Methods A and B. as described above, wherein the compound 
of formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein X is 
n.trogen and R 2 is attached through a methylene or ethylene bridge to quinolyl. pyrrotyl. pyrrohdmyl. pyridyl. tetrahy- 
dropyranyl. cyclopropyl. pipendinyl. or benzyi-pipendmyi. 

Other specific embodiments of this invention include Methods A and B. as described above, wherein the compound 
of formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein X is 
nitrogen or CR 6 and R 1 and R 2 are. independently. C, -C 6 alkyl which may optionally be substituted with one substituted 
selected from hydroxy, methoxy. ethoxy. chloro. fluoro. -OC(0)CH 3 . -OC(0)NHCH 3t and -C(0)NH 2 . 

Other specific embodiments of this invention include Methods A and B. as described above, wherein the compound 
of formula I or the pharmaceutical acceptable salt of such compound that is employed is a compound wherein X is 
nitrogen or CR e and R 2 is C r C 6 alkyl which may optionally be substituted with one substituent selected from methoxy 
and ethoxy. 

Other specific embodiments of this invention include Methods A and B. as described above, wherein the compound 
of formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein X is 
nitrogen and A is -NR 1 R 2 or -CHR 1 R 2 in which R 1 and R 2 together with the N or CH to which they are attached, form 
a 5- or 6-membered ring in which one of the ring carbon atoms may optionally be replaced by an oxygen or sulfur atom. 
e.g. . pyrrolidmyl pyrrolyl. pyrazolyl. imidazolyl. oxazolyl. thiazolyl. isoxazolyl. thiadiazolyl. oxadiazolyl. pyridyl. pyrazmyl 
or pyrimidyl. 

Other specific embodiments of this invention include Methods A and B. as described above, wherein the compound 
of formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound wherein X is 
nitrogen or CR 6 and A is -NHCHR 1 R 2 or -OCHR^R 2 in which -CHR 1 R 2 is a 5- or 6-membered ring in which one of the 
ring carbon atoms may optionally be replaced by an oxygen or sulfur atom. e_2_. tetrahydrofuranyl. tetrahydroth.afuranyl 
and cyclopentanyl. 

Other specific embodiments of this invention include Methods A and B. as described above, wherein the compound 
of formula I or the pharmaceutical^ acceptable salt of such compound that is employed is a compound selected from 
the following: 

3-{(4-methyl-benzyl)-[3.6-dimethyl-W 

1- 0I: 

diethyl-[6-methyl-3-methylsulfanyl-W^ 

2- {butyH6-methyl-3-methylsulfanyM 
dibutyH6-methyl-3-methylsu^^ 

butyl-ethyl-[6-methyl-3-methylsulfanyl-l-(2.4 ; 6-trichlorophenyl)-1 H-pyrazolo [3 ; 4-d]pyrimidin-4-yl]-amine: 
butyl-ethyH6-methyl-3-methylsulfony^ 

butyl-cyclopropylmethyl-[6-methyl-3-methylsulfanyl-1-(2.4.6-trichtorophenyl)-1H-pyrazolo [3.4d]pynmidin-4-yl]- 
amine: 

di-1-propyl-[6-methyl-3-methylsulfanyl-1-(2^ 
diallyl-[6-methyl-3-methylsulfanyl-i -(2.4.6^ 

butyl-ethyl-[6-chloro-3-methy^ 
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buty1-ethyl-[6-methoxy-3-me^ 
propyl-ethyi-[3.6-dimethyM-^ 

4-( 1 -ethy l-propyl)-6-methyl-3-methylsulfanyl-l -( 2 4.6-trimethylphenyl)-l H-pyrazolo[3.4-d]pyrimtdine. 

2-[3.6-dimethyl-1 -(24.6-trimethylphenyn-i H-pyra20lo[3.4-d]pyrimidin-4-ylamine]-outan-l -ol: 

[3 6-dimethyl-1 -{2.4.6-trimethylphenyl)-1 H-pyrazolo-[3.4-d]pyrimidin-4-yl]-(l-methylpropyl)amine: 

4- ( l-methoxymethyipropoxy)-3.6-dimethyl^^ 

n-butyl-ethyl-[2.6-dimethyl-7-{2.4.6-tr^ 

di-n-propyl-[2.5-dimethyi-7-(2.4.6-tr^ 

ethyl-n-propyl-[2.5-dimethyl^ 

diethyl-2.5-dimethyi-7-(2.4.6-trim^ 

n-butyl-ethyl-[2.5.6-trimethyl-7-(2.4.6-tn^^ 

2-{N-n-buty-N-[2.5-dimethyl-7-(2^ 

. ....... i\ o c cl tri^^tK.<i_7./o a ^-trim<athulnhenvlU7H-Dvrrolof2-3-dlDvrimidine: 

<+-{ i -en lyi-fjiu^yi om^i * y- ■ — — tr- --- --j ■> . - ✓ * 

n-butyl-ethyl-[2.5-dimethyl-7-{2.4-dime^ 
2.5-dimethyl-7-(2 4.6-tnmethylp^ 

2-[7-(4-bromo-2.6-dimethylphenyl)-2.5-dinnethyl-7H-pyrrolo [2.3-d]pyrimidin-4-ylamino]-butan-l -ol: 
2-(S)-[7-(4-bromo-2.6-dimethyiphenyl)-2.5-dimethyl-7H-pyrrolo[2.3-d]pyrimidin-4-y 

4-(1-ethyl-propoxy)-2.5.6-trimethyl^ 
4-(1-methoxymethyl-propoxy)-2.5.6-trime^ 

4-(1-ethyl-butyl)-2 5.6-trimethyl-7-(2.4.6-trimethylphenyl)-7H-pyrrolo-[2.3-d]pyrtmidine: 
[7-(4-bromo-2.6-dimethyl-phenyi)-2.5-dimethyl-7H-pyrroto[2.3-d]pyrimidin.4-yl]-(1-m 
2-[7-(2-bromo-4.6<limethyl-phenyl)-2.5-dimethyl-7H-pyrrolo{2.3-d)pyrimidi 
2-[7-(4-ethyl-2.6-d!:-iethyl-phenyl)-2.5-dimethyl-7H-pyrrolo[2.3-d]pyrimidin-4 

2-[7-(2-ethyl-4.S-dimethylphenyl)-2.5-dimethy and 
2-[7-(2-fluoromethyl-4.6-dimethylphenyl^^ 

Whenever reference is made to alkyl. this includes both straight and branched chain alkyl. 

Whenever reference is made herein to 3-to 8-membered cycloalkyl or 9- to 12-membered bicyctoalkyl containing 
one to three of O S or N-Z. it ts understood that the oxygen and sulfur ring atoms are not adjacent to each other The 
three membered cycloalkyl has just one O S or N-Z. An example of a six-membered cycloalkyl having O and N ts 

morpholinyl. 

Whenever R 2 or R 5 is a heterocyclic group, the attachment of the group is through a carbon atom. 

Whenever reference is made herein to C r C 4 alkyl or C r C 6 alkyl which "may contain one or two double or triple 
bonds" in the definitions of R 1 . R 2 and R 3 it is understood that at least two carbons are present in the alkyl for one 
double or triple bond, and at least four carbons for two double and triple bonas 

Whenever an alkoxy group, e^. in the definitions of R 1 and R 2 . may have a double or triple bond, it is understood 
that such double or triple bond is not directly attached to the oxygen. 

Formula I above is intended to include all stereoisomers (e^. all geometric and optical isomers) as well as all 
racemates of all individual compounds within the depicted genus. 

Detailed Description of the Invention 

Compounds of the formula I wherein X is nitrogen and the pharmaceutical^ acceptable acid addition of such 
compounds as well as methods for preparing such compounds and salts, are referred to in World Patent Application 
PCT/US 93/11333. which was filed on November 26. 1993. 

Compounds of the formula I wherein X is CR 6 and the pharmaceutical^ acceptable acid addition of such com- 
pounds, as well as methods of preparing such compounds and salts, are referred to in World Patent Application PCT7 
US 93/10715. which was filed on 12 November 1993. 

For use in carrying out the methods of this invention, compounds of the formula I and their pharmaceutical^ ac- 
ceptable salts may be administered orally, topically or parenteral!/ They may be administered alone or in combination 
with pharmaceutical^ acceptable carriers, in either single or multiple, e.g. up to three, doses. Suitable pharmaceutical 
carriers include inert solid diluents or fillers, sterile aqueous solution and various organic solvents. The pharmaceutical 
compositions formed by combining the novel compounds of formula I and the pharmaceutical^ acceptable carriers 
are then readily administered in a variety of dosage forms such as tablets, powders, lozenges, syrups, injectable so- 
lutions and the like. These pharmaceutical compositions can. if desired, contain additional ingredients such as flavor- 
ings, binders, xcipients and the like. Thus, for purposes of oral administration, tablets containing various excipients 
such as sodium citrate, calcium carbonate and calcium phosphate may be employed along with various disintegrants 
such as starch, algmic acid and certain complex silicates, tog ther with binding agents such as polyvinylpyrrolidone, 
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sucrose gelatin and acacia. Additionally, lubricating agents such as magnesium stearate. sodium lauryl sulfate and 
talc are often useful for tabletting purposes. Solid compositions of a similar type may also be employed as fillers in soft 
and hard filled gelatin capsules. Preferred materials for this include lactose or milk sugar and high molecular weignt 
polyethylene glycols. Oral compositions may also be administered in the form of a gel. When aqueous susoensions 
or elixirs are desired tor oral administration, the essential active ingredient therein may be combined with various 
sweetening or flavoring agents, coloring matter or dyes and. if desired, emulsifying or suspending agents, together 
with diluents such as water, ethanol. propylene glycol, glycerin and combinations thereof 

For parenteral administration, solutions of the novel compound of formula I in sesame or peanut oil. aqueous 
propylene glycol, or m sterile aqueous solution may be employed. Such aqueous solutions should be suitably buffered 
w if necessary and the liquid diluent first rendered isotonic with sufficient saline or glucose. These particular aqueous 
solutions are especially suitable for intravenous, intramuscular, subcutaneous and intraperitoneal administration. The 
sterile aqueous media employed are all readily available by standard techniques known to those skilled in the art. 

Additionally, it is possible to administer the compounds employed in the method of the present invention topically 
when treating inflammatory conditions of the skin and this may be done by way ov creams, jellies, gels, pastes and 
75 ointments in accordance with standard pharmaceutical practice. 

The compounds of formula I and the pharmaceutical^ acceptable salts thereof will generally be administered from 
one to three times per day ri_e_. from one to three doses per day), with each dose containing from about 0.1 to about 
100 mg/kg body weight, although variations will necessarily occur depending upon the weight and condition of the 
subject being treated, the nature and severity of the disorder for which the subject is being treated and the particular 
20 route of administration chosen. However, a dosage level that is in the range of about 1 .0 mg to about 50 mg per kg of 
body weight per individual dose will most desirably be employed Variations may nevertheless occur depending upon 
the species of mammal being treated and the individual subject's response to said medicament as well as on the type 
of pharmaceutical formulation chosen and the time period and interval at which such administration is carried out. 
The methods for testing the compounds for formula I for their CRF antagonist activity are according to the proce- 
ss dures of Endocrinology . 116 . 1 653-1 659 (1 965) and Peptides. JO. 179-188 (1935). which determine the binding affinity 
of a test compound for a CRF receptor. The binding affinities for the compounds of formula I . expressed as IC 50 values, 
generally range from about 0.2 nanomolar to about 10 micromolar 



30 Claims 

1. Use of a compound of the formula 



40 




wherein 



45 



50 



55 



X is nitrogen or -CR 6 : 

A is -NR1R2. -CR 1 R 2 R 11 . ■C(=CR 2 R 12 )R 1 , -NHCR^R", -OCR^R 11 , -SCR'R2R 11 . -NHNR 1 R 2 
-CRSR^NHRV -CR2RHOR 1 . -CR 2 R" SR 1 . or -C(0)R 2 : 

ri is hydrogea or CVC 6 alkyl which may optionally be substituted with from one to two substituents inde- 
pendently selected from the group consisting of hydroxy fluoro. chloro : bromo. iodo. CVCq alkoxy, -O-CO- 
(d-Cg alkyl). -0-CONH(C r C 4 alkyl). -0-CO-N(C r C 4 alkyl)(C r C 2 alkyl), amino. -NH(C r C 4 alkyl). -N(C r C 2 
alkyl)(CVC 4 alkyl). -S(C r C 6 alkyl), -N(C r C 4 alkyl)CO(C r C 4 alkyl). -NHCOJC^C* alkyl). -COOH. -CO-0(C r 
C 4 alkyl). -CONH(C r C 4 alkyl). -CONfC^ alkyl)(C 1 -C 2 alkyl). -SH. -CN. -N0 2 . -SO(C r C 4 alkyl). -S0 2 (C r 
C 4 alkyl). -S0 2 NH(C 1 -C 4 alkyl). -S0 2 N(C r C 4 alkyl)(C 1 -C 2 alkyl). and wherein each of the foregoing C r C 6 
alkyl moieties in the definition of R 1 may contain one or two double or triple bonds: 

r2 i S c r C 12 alkyl. aryl or -(C r C 10 alkylene)aryl wherein said aryl is phenyl, naphthyl, thienyl, benzothienyl, 
pyridyl, quinolyl. pyrazinyL pyrimidyl. imidazolyl, furanyl. benzofuranyl. benzothiazolyl. isothiazolyl, benziso- 
thiazolyl, thiazolyl, isoxazolyh benzisoxazolyl. benzimidazolyl. triazolyl. pyrazolyl, pyrrotyl indolyl. pyrrolopy- 
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ridvl oxazolyl or benzoxazolyl: 3- to 6-membered cycloalkyl or -<C r C 6 alkylene) cycloalkyl. wherein one or 
two of the carbon atoms of any of said cycloalkyl moieties may optionally be replaced independently by Cv 
S or N-Z wherein Z is hydrogen. C,-C 4 alky, or C,-C 4 alkanoyl. and wherein R2 may optionally be substituted 
with from one to three substituents independently selected from chloro. fluoro and C,-C 4 alkyl. or by one 
substituent selected from hydroxy, bromo. iodo C,-C 6 alkoxy. 

-O-C -(C-C a alkyl). -O-C - 

;i i 
o o 

N(C,-C 4 alkyl)(C,-C 2 alkyl), -S(C,-C e alkyl). -NH 2 . -NH(C,-C 2 alkyl). -N(C,-C 2 alkyl) (C,-C 4 
. W /r .r. *ikvn.C rC.-C, alkvl). -NHC (C,-C 4 alkyl). -COOH. -C 0(C,-C 4 alkyl). 

II « ,1 

o Q 0 

-C NH(C,-C 4 alkyl). -C N(C,-C 4 alkyl)(C,-C 2 alkyl). -SH. -CN, -NO,. -S0(C,-C 4 alkyl). 

li ' II 

o o 

-SCWC-C. alkyl) -SO 2 NH(C r 0 4 alkyl). and -S0 2 N(S,-C 4 alkyl)(C,-C 2 alkyl). and wherein each of the fore- 
going CVC 12 alkyl and C,-C, 0 alkylene moieties in the definition may optionally contain one to three double 

or triple bonds: or ^ . 

Ri and R2 taken together with the atom to which they are attached, may form a saturated 3- to e-membered 
rinq which if it is a 5- to 3-membered ring may optionally contain one or two double bonds, and wherein one 
. or two of the carbon atoms of said 5- to S- membered nng may optionally be replaced, independently, by O. 
S or N-Z wherein Z is hydrogen C,-C 4 alkyl C,-C 4 alkanoyl or benzyl: 

R3 is hydrogen C,-C 6 alkyl. fluoro. chloro. bromo. iodo. hydroxy, ammo. -O(C,-0 6 alkyl), -NH(C,-C 6 alkyl), 
-NfC^C.alkylHCVC, alkyl). -SH. -S(C,-C 4 alkyl). -50(0,-0, alkyl). or -S0 2 (C,-C 4 alkyl). wherein each of the 
foregoing C,-C 4 alkyl and C r C 6 alkyl moieties in the definition of R3 may contain one double or triple bond 
and may optionally be substituted with from 1 to 3 substituents independently selected from the group con- 
sisting of hydroxy. 0,-03 alkoxy. fluoro. chloro and C,-C 3 thioalkyl: 

R 4 is hydrogen C,-C 6 alkyl. fluoro. chloro. bromo. iodo. C,-C 6 alkoxy. formyl. -NH(C,-C S alkyl). -N(C r C 6 alkyl) 
(C -Co alkyl) -SO (C,-C 6 alkyl). wherein n is 0 or 2 cyano. hydroxy, carboxy. or amido, wherein each of the 
foregoing C, -C 6 alkyl moiet.es in the definition of R* may optronally be substituted with one substituent selected 
from hydroxy, trifluoromethyl. amino carboxy amido. 

-NHC (C,-C 4 alkyl), -NH(C,-C 4 alkyl). 



-N(C,-C 4 alkyl)(C,-C 2 alkyl) 



-C 0(C,-C. alkyl), 

II 

O 



C-C, alkoxy 0,-03 thioalkyl, fluoro bromo chloro. iodo. cyano and nitro: 

RS is phenyl naphthyl. thienyl. benzothienyl. pyridyl. quinolyl. pyrazinyl. pyrim.dyl, imidazolyl, furanyl, benzo- 
furanyl benzothiazolyl. isothiazolyl benzoisothiazolyl th.azolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, 
triazolyl pyrazolyl. pyrrolyl. indolyl. pyrrolopyridyl. benzoxazolyl. oxazolyl, pyrrolidinyl. thiazolidinyl. morpholi- 
nyl piperidinyl piperazinyl. tetrazolyl. or a 3- to 8-membered cycloalkyl or 9- to 12-membered b.cycloalkyl 
ring wherein one or two of the carbon atoms in said ring may optionally be replaced, independently, by O, S 
or N-Z wherein Z is hydrogen. C,-C 4 alkyl, C,-C 4 alkanoyl, phenyl or benzyl, and where.n each of the above 
RS groups may optionally be substituted with one or more substituents. preferably with two or three substitu- 
ents. independently selected from fluoro, chloro, bromo. formyl. C,-C 6 alkyl, 0,-06 alkoxy and tnfluoromethyl, 
or with one substituent selected from hydroxy, iodo. cyano. nitro. amino. -NH(C, -C 4 alkyl), -N(C 1 -C 4 alkyl)(C r 
C 2 alkyl) -COO(C,-C 4 alkyl). -CO(C,-C 4 alkyl), -SO 2 NH(C,-0 4 alkyl), -S0 2 N(C,-C 4 alkyl)(C,-C 2 alkyl), 
-SO,NH 2 -NHS0 2 (C,-C 4 alkyl), -S(C,-C 6 alkyl). -SO^C,^ alkyl), and where.n each of the foregoing C,-C 4 
alkyl and C,-C 6 alkyl moieties in the definition of R 5 may optionally be substituted with from one to two sub- 



10 



9NSDOCID' <E° 0729758A2_I_> 



EP 0 729 758 A2 



stituents independently selected from fluoro. chloro. hydroxy. C,-C 4 alkoxy. ammo, methylamino. dimetny;- 
amino and acetyl and wherein each of the foregoing C,-C 4 alkyl and C,-C 6 alkyl moieties m the definition of 
RS may optionally contain one double or triple bond: with the proviso that R 6 is not unsubstitutea phenyl 
RS is hydrogen. C,-C 6 alkyl. fluoro. chloro. bromo. iodo. C,-C 6 alkoxy. formyl. amino. -NH(C,-C 6 alkyl',. NiC,- 
s C alkyl)(C -C 2 alkyl) -SO„(C,-C 6 alkyl). wherein n is 0. 1 or 2. cyano. carboxy. or amido. and wherein each 

ofthe foregoing (C r C 6 )alkyl moieties in the definition of R* may be optionally substituted with one subst.tuen; 
selected from hydroxy, trifluoromethyl. amino, carboxy. amido. 

-NHC (C,-C 4 aikyl). 

o 

-NH(C,-C 4 alkyl). -N<a,-C 4 alkyl)(C,-C 2 alkyl). 

-C 0(C,-C 4 alkyl). 

I 

C r C 3 alkoxy. 0,-^ thioalkyl. ftuoro. bromo. chloro. iodo. cyano and nitro: 

is hydrogen, hydroxy fluoro. chloro. -COO(C r C 2 alkyl). cyano. or -CO(C r C 2 alkyl): and 
R 12 is hydrogen or C r C 4 alkyl: 

20 

with the prov!so that (1 ) when X is -CR 6 A is not straight chain alkyl. (2) when X is -CR 6 and R* is unsub- 
stituted cycloalkyl and R 3 and R 4 are both hydrogen and R 6 is hydrogen or methyl, then A is not -NHR 2 wherein 
R2 is benzyl or thienylmethyl. and (3) when X is -CR* and R* is p-bromophenyl and R-> R 4 and R° are methyl, 
then A is not methylamino or hydroxyethyiamino: 
25 and when X is nitrogen, with the further proviso that: 

(a) A is not straight chain C^C^ alkyl: 

(b) R 5 is not a sugar group: 

(c) when R 3 and R 4 are hydrogen and R 5 is chlorophenyl. then A is not -NH-CH(CH 3 )-(CH 2 ) 3 -N(C 2 H 5 ) 2 . 

30 (d) when R 3 and R 4 are hydrogen and A is -NR 1 R 2 wherein R 1 is C 3 -C 7 cycloalkyl. and R 2 is C 2 -C 6 alkenyl. 

phenyi-(C r C 6 alkyiene) or hetero-fCVCg alkyiene) wherein the hetero radical is furyl. thienyl or pyridmyl. and 
wherein said phenyl may be substituted by ftuoro. chloro. bromo or iodo. then R 5 is not tetrahydrofuranyl or 
tetrahydropyranyl: 

<e) when R 3 is methoxy. methylthio. or methylsulfonyl. R 4 is hydrogen, and R 5 is tetrahydrofuranyl or tetrahy- 
35 dropyranyl. then A is not -NHCC, -C 2 -alkyl). morphoimyl hydrazmo. or -NHC 2 H 4 C 6 H 5 . the phenyl of which may 

be substituted by one methyl or two methoxy groups: 

(f) when R 3 is hydrogen. C r C 6 alkyl. chloro. bromo. -SH. or -S-(C 1 -C 4 alkyl). R 4 is hydrogen and R 5 is C 3 -C 6 
cycloalkyl. then A is not hydrazmo. -NH(C r C 2 alkyl) or -N(CVC 6 alkyl) (C r C 12 alkyl): 

(g) when R 3 and R 4 are hydrogen and A is -NH(CH 2 ) m COOH wherein m is 1-12. then R 5 is not phenyl sub- 
40 stituted by one fluoro. chloro. bromo or iodo group: 

(h) when R 3 is hydrogen, hydroxy, methylthio. chloro or -NHbenzyl. R 4 is hydrogen, and R 5 is chlorophenyl or 
bromophenyl. then A is not -NH(C r C 19 aikyl). -NHallyl. or -N(C r C 6 alkyl) (C r C l2 alkyl). wherein said C r C 12 
alkyl may be substituted by -NC 2 H 5 . or -NH benzyl which may be substituted by one or two bromo.. chloro : 
fluoro. -NC 2 H 5 phenyl or morpholinopropyl groups: 

45 (i) when R 3 and R 4 are hydrogen and R 5 is nitrophenyl. then A is not -NHR 2 wherein R 2 is phenyl, benzyl or 

C r C 12 alkyl which may be substituted by one or two hydroxy groups: 

(j) when R 3 is chloro or -0(0, -C 6 alkyl), R 4 is hydrogen, and A is -NR 1 R 2 wherein R1 and R 2 are independently 
hydrogen or C r C 6 alkyl. then R 5 is not chlorophenyl: and 

(k) when R 3 is hydrogen, A is benzyl or phenethyl. and R 4 is fluoro. chloro. bromo or iodo. then R 5 is not 5'- 
50 deoxy-ribofuranosyl or S'-amino-S'-deoxyribofuranosyl: 

or a pharmaceutically acceptable salt thereof: 
in the manufacture of a medicament for preventing or inhibiting a disorder selected from head traumas, spinal cord 
trauma, ischemic neuronal damage, excitotoxic neuronal damage, epilepsy, stroke, stress induced immune dys- 
55 functions, phobias, muscular spasms. Parkinson's disease. Huntington's disease, urinary incontinence, senile de- 

mentia of the Alzheimer's type, multiinfarct dementia, amyotrophic lateral sclerosis, chemical dependencies and 
addictions and hypoglycemia. 
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2 The use as claimed in claim l . wherein a dose of the medicament contains a quantitiy of a. compound of formula 
| or a pharmaceutical^ acceptable salt thereof, capable of antagonizing the effects of CRF in a mammal 

3 The use according to claim 1 or claim 2. wherein the compound of formula I or the pharmaceutical* acceptable 
s salt of such compound that is employed is a compound wherein X is nitrogen and: (a) R 1 is C,-C 4 alkyl -(C 2 -Q, 

akyyene)0(C,-C 4 alkyl). or C 2 -C 4 hydroxyalkyl: (b) R2 is C r C 5 alkyl. benzyl, phenylethyl, or benzyl substituted 
with one or two substituents independently selected from chloro. fluoro. methyl, ethyl, methoxy. ethoxy andt-buty 
or with one trifluoromethyl group: (2-thienyl)methyl: (2-th.enyl)ethyl: (2-furanyl)methyl: 2-(4-chloroth.enyl)methyl: 
(2-benzofuranyl)methyl: (2-benzoth.enyl)methyl: (2-thiazolyl) methyl: or (2-benzothiazolyl)methyl: [O R3 is hydro- 
w gen. methyl, ethyl, methoxy. fluoro or chloro: (d) R 4 is hydrogen, methyl, ethyl, or n-propyl: and (e) R* is phenyl 

substituted by two or three substituents. 

-r__ . rti^r, t~ ^i=.im 1 or riaim r> wherein the comDOund of formula I or the pharmaceutical* acceptable 

I I ICS UOC ow^wiwiny ^ — • — ' - ■ _ _ . 

salt of such compound that is employed is a compound wherein X is -CR 6 and: (a) R 1 is C r C 4 alkyl. -(0 2 -^ 4 
alkylene)OfC 1 -C 4 alkyl). or C 2 -C 4 hydroxyalkyl: (b) R 2 is C r C 5 alkyl. benzyl, phenylethyl or benzyl substituted 
with one or two substituents independently selected from chloro. fluoro. methyl ethyl, methoxy. ethoxy and t-butyl. 
or with one trifluoromethyl group: (2-thienyl)methyl: (2-th.enyl)ethyl: (2-furanyl)methyl: 2-{4-chlorothienyl)methyi: 
(2-benzofuranyl)methyl: f2-benzothienyl)methyl: (2-thiazolyl) methyl: or (2-benzothiazolyl)methyi: (O R J is hydro- 
gen methyl ethyl, methoxy. fluoro or chloro: (d) R 4 is hydrogen, methyl, ethyl or n-propyl: (e) R 5 is phenyl sub- 
stituted by two or three substituents: and (f) R 6 is hydrogen, methyl, ethyl or chloro: with the proviso that R 2 and 
R 6 are not both hydrogen. 

5. The use according to claim 1 or claim 2 wherein the compound of formula I or the pharmaceutical^ acceptable 
salt of such compound that is employed is a compound wherein X is nitrogen and: (a) A is -NR 1 R 2 . -NHCHRTR 

25 or -OCHR 1 R 2 wherein R 1 is C r C 6 alkyl. which may optionally be substituted by one hydroxy, fluoro or C r C 2 

alkoxy group and which may optionally contain one double or triple bond, and R 2 is benzyl or C r C 6 alkyl which 
may optionally contain one double or triple bond, wherein said C, -C 6 alkyl or the phenyl moiety of said benzyl may 
optionally be substituted with one fluoro.. CVC 6 alkyl. or C,-C 6 alkoxy group: or (b) A is -CR^R 11 wherein Ri is 
C r C 6 alkyl which may optionally be substituted with one C^Cg alkoxy or hydroxy group, R 2 is benzyl or C,-C 6 

30 alkyl wherein said C.-Cg alkyl or the phenyl in said benzyl may optionally be substituted by one C^Cg alkyl. C r 

C 6 alkoxy. fluoro. chloro or bromo group, and R 11 is hydrogen or fluoro. 

6. The use according to claim 1 or claim 2. wherein the compound of formula I. or the pharmaceutical acceptable 
salt of such compound that is employed is a compound wherein X is nitrogen and R 2 is -(C r C 4 alkylene)aryl 

35 wherein said aryl is phenyl thienyl. benzofuranyl. furanyl. benzothienyl. thiazolyl. pyndyl or benzothiazolyl. 

7 The use according to claim 1 or claim 2. wherein the compound of formula I. or the pharmaceutical^ acceptable 
salt of such compound that is employed is a compound wherein X is nitrogen and R 2 is benzyl optionally substituted 
on the phenyl moiety with one ethyl, t-butyl. methoxy. trifluoromethyl, nitro. fluoro. chloro. or methyl group. 

8. The use according to claim 1 or claim 2. wherein the compound of formula I or the pharmaceutical acceptable 
salt of such compound that is employed is a compound wherein X is nitrogen and R 2 is attached through a meth- 
ylene or ethylene bridge to quinolyl. pyrrolyl. pyrrol.dinyl. pyndyl, tetrahydropyranyl, cyclopropyl. pipendinyl. or 
benzyl-piperidinyl. 

9. The use according to claim 1 or claim 2. wherein the compound of formula I, or the pharmaceutical^ acceptable 
salt of such compound that is employed is a compound wherein X is nitrogen or -CR 6 and R 1 and R 2 are, inde- 
pendently, C r C 6 alkyl which may optionally be substituted with one hydroxy, methoxy. ethoxy, chloro, fluoro. -OC 
(0)CH 3; -OC(0)NHCH 3 . or -C(0)NH 2 group. 

10. The use according to claim 1 or claim 2. wherein the compound of formula I. or the pharmaceutical^ acceptable 
salt of such compound that is employed is a compound wherein X is nitrogen or -CR 6 and R 2 is C r C 6 alkyl sub- 
stituted with one substituent selected from methoxy and ethoxy. 

55 11. The use according to claim 1 or claim 2. wherein the compound of formula I, or the pharmaceutical acceptable 
salt of such compound that is employed is a compound wherein X is nitrogen and A is -NR 1 R 2 or -CHR^R 2 in which 
Ri and R 2 together with the N or CH to which they are attached, form a 5- or 6-membered ring in which one of 
the ring carbons may optionally be replaced by an oxygen or sulfur atom. 
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12 The use according to claim i or claim 2. where.n the compound of formula ». or the pharmaceutical* acceptable 
* salt of such compound that is employed is a compound wherein X is nitrogen or OR 6 and A is -NHCHR R- or 

-OCHR 1 R 2 in which CHR 1 R2 is a 5- or 6-membered ring in which one of the ring carbons may optionally oe replaced 
by an oxygen or sulfur atom. 

13 The use according to claim i or claim 2. where.n the compound of formula I or the pharmaceut.cally acceptable 
salt of such compound that is employed is a compound where.n X is nitrogen and: ta) A is -NR ! R- -NHCHR R 
or -OCHFPR 2 wherein R 1 is C r C 6 alkyl. which may optionally be substituted with one hydroxy, ffuoro or C r o 2 
alkoxy group and may ootionally contain one double or triple bond: (b) R 2 is benzyl or C,-C e alkyl wn.ch may 
optionally contain one double or triple bond, where.n sa.d C,-C 6 alkyl or the phenyl in said benzyl may opt.onahy 
be substituted with fluoro. C r C 6 alkyl. or C r C 6 alkoxy: (c) R 3 is methyl, ethyl, fluoro. chloro or methoxy. ic) R 4 
and R6 are independently selected from hydrogen, methyl and ethyl: and (d) R* is phenyl substituted by two or 
three substituents. said substituents being independently selected from fluoro. chloro. bromo. lodo. C r C 4 alkoxy. 
trifluoromethy! C r C 6 alkyl which may optionally be substituted with one hydroxy. C r C 4 alkoxy or fluoro group 
and which may optionally contain one double or triple bond. -<CVC 4 alkylene)0(C 1 -C 2 alkyl). C r C 3 hydroxyalkyl. 
hydroxy, formyl. -COO(CVC 2 alkyl) and -C(0)(C r C 4 alkyl). 

14 The use according to claim 1 or claim 2. where.n the compound of formula I or the pharmaceut.cally acceptable 
salt of such compound that is employed is a compound where.n X is OR 6 and. (a) A is -NR^R 2 -NHCHR 1 R 2 . or 

20 -OCHR 1 R 2 where.nR 1 is C^Cgalkyl. which may optionally be substituted with one hydroxy, fluoro or C r C 2 alkoxy 

group and may optionally contain one double or triple bond: (b) R 2 is benzyl or C,-C 6 alkyl which may optionally 
contain one double or triple bond, wherein said C, -C 6 alkyl or the phenyl in sa.d benzyl may optionally be substi- 
tuted with fluoro. C r C 6 alkyl. or C,-C 6 alkoxy: (c) R 3 is methyl, ethyl, fluoro. chloro or methoxy: (c) R 4 and R are 
independently selected from hydrogen, methyl and ethyl: and <d) R 5 is phenyl substituted by two or three subst.t- 

25 uents said substituents being independently selected from fluoro. chloro. bromo. iodo. C r C 4 alkoxy. tnfluorome- 

thyl C n -C 6 alkyl which may optionally be substituted with one hydroxy. C r C 4 alkoxy or fluoro group and wh.ch 
may optionally contain one double or triple bond. -(C r C 4 alkylene)O(0 r C 2 alkyl). C r C 3 hydroxyalkyl. hydroxy, 
formyl. -000(0, -C 2 alkyl). and -C(O)(0 1 -C 4 alkyl). 

30 15. The use according to claim ^ or claim 2. wherein the compound of formula I. or the pharmaceut.cally acceptable 
salt of such compound that is employed is a compound selected from the following: 

3- { ( 4-methyl-benzylH3^ 

pan-1-ol: 

35 diethyl-[6-methyl-3-methylsulfanyl-l-(2.4.6-trichlorophenyl)-lH-pyrazolo[3.4-d]pyr.mid.n-4-yl]-amine: 
2-{butyl-[6-methyl-3-methylsulfany^ 
nol: 

d.butyl-[6-methyl-3-methylsulfanyl-lM2.4.6-trichlorophenyl)-1H-pyrazolo[3.4-d]pyrimidin-4-yl}-amine: 
butyl-ethyl-[6-methyl-3-methylsuifanyl-l-(2.4.6-trichlorophenyi)-1H-pyrazolo[3.4-d]pyrimidm 
40 butyl-ethyl-[6-methyl-3-methylsulfonyl-l-{2.4.6-trichlorophenyl)-lH-pyrazolo[3.4-d]pyrimidin-4-yl]-amine: 
butyl-cyclopropylmethyl-[6-methyl-3-methylsulfanyl-l-(2.4.6-trichlorophenyl)-lH-pyrazoio[3 4-d]pyr.midin- 

4- yl]-amme: 

di-1 -propyl-[6-methyl-3-methylsulfanyl-1 -(2.4.6-trichlorophenyl)-i H-pyrazolo[3.4<I]pyrimidin-4-yl]-amine: 
diallyl-[6-methyl-3-methylsulfanyl-1-(2.4.6-trichlorophenyl)-lH-pyrazolo[3.4-d]pyrimidin-4-yl]-amine: 
45 buty|.ethyl-[6-chloroO-methylsulfanyl-1-(2.4.6-trichlorophenyl)-1H-pyrazolo[3.4-d) 
butyl-ethyl-[6-methoxy-3-methylsulfanyl-W^ 

propyl-ethyl-[3.6-dimethyl-1-(2.4.6-trimethylphenyl)-lH-pyrazolo[3.4-d]pyrimidin-4-yl]-amine: 
4-(l-ethyl-propyl)-6-methyl-3-methylsulfanyl-l-(2.4.6-trimethylphenyl)-lH-pyrazolo[3 ; 4-d]pynmidine. 
2-[3.6-dimethyl-1-(2.4.6-tnmethylphenyl)-1 H-pyrazolo[3.4-d]pyrimidin-4-ylamine]-butan-1 -ol: 

so [3.6-dimethyl-l-(2.4.6-tnmethyiphenyl)-1H-pyrazolo-[3.4-d]pyrimidin-4-yl]-(1-methylpropy()amine: 
4-(1-methoxymethylpropoxy)-3.6-dimethyl-l-(2.4.6-trimethylphenyl)-1H-pyrazolo[3.4-d]pynmid.ne: 
n-butyl-ethyl-[2.5-dimethyl-7.(2.4.6-tr.methylphenyl)-7H-pyrrolo(2.3-d]pyrimidin-4-yl]amine: 
di-n-propyl-[2.5-dimethyl-7-(2.4.6-trimethylphenyl)-7H-pyrrolo[2.3-d]pynmidin-4-yl]amine: 
ethyl-n-propyl-[2.5-dimethyl-7-(2.4.6-tnmetylphenyl).7H-pyrrolo[2,3-d]pyrimidin-4-yl]amine: 

55 diethyl-2.5-dimethyl-7-(2.4.6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]amine: 

n-butyl-ethyl-[2.5.6-trimethyl-7-(2.4.6-trimethylphenyl)-7H-pyrrolo[2.3-d]pyrimidin-4-yl]amme: 
2-{N-n-butyl-N-[2.5-dimethyl-7-(2.4.6-trimethytphenyl)-7H-pyrrolo[2.3-d]pyrimidin-4-yl]amino}-ethanol: 
4-(1-ethyl-propyl)-2.5.6-trimethyl-7-(2.4.6-trimethylphenyl)-7H-pyrrolo [2.3-d]pyrimidine: 
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n-butyi-ethyl-[2.5^imethyl-7-(2.4-dimethylphenyl)-7H-pyrrolo[2.3-d]pyrtm 
2 5<iimethyl-7-(2.4.6-trimethyl^ 

2-[7-{4-bromo-2.6^imethylphenyl)-2.5-dimethyl-7H-pyrrolol2.3^]pyrimkJ 

2-(S)47-(4-bromo-2.6-dimethylphenyl)-2.5-dimethyl-7H.pyrrolo[2.3-d]pynmidin-4^ 

4.(l-ethyl-propoxy)-2.5.6-trimethyl-7-(2.4.6-trimethylphenyl)-7H-pyrrolo[2.3-d]pyrimidine: 

4- ( 1-methoxymethyl-propoxy)-2.5.6-tr^ 

4-(l-ethyl-butyl)-2.5.6^rimethyl-7^ 

[7-(4-bromo-2.6-dimethyl-phenyl)-2.5-dimethyl-7H-pyrrolo[2.3-d]pyr l midin.4^ 



amine: 

2-[7-(2-bromo-4.6^imethyl-phenyl)-2.5-dimethyl-7H-pyrrolo[2.3-d]pyrimidin-4-ylam 
2-[7-(4-ethyl-2.6-dimethyi-phenyt)-2.5-dimethyl-7H-pyrroto[2.3-d]pynmidin-4-yla 
2-[7-(2-ethyl-4.6-dimethylphenyl)^ and 
2-[7-(2-fiuorometnyi-*+-D-QirfifcJinyipi icny i;-t.j-uimou iy ■ • k> • « w.w L «_ w JKy «... - 7 — -j - — 

16. The use according to claim 1 or claim 2. wherein the medicament is for treating or preventing a stress induced 
immune dysfunction in a livestock animal that is induced by the stress of confinement. 
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1. head trauma, spinal cord trauma (partly Claims l - 
15) 

2. ischemic neuronal damage, excitctcxic damage 
(partly Claims 1-15) 

3. epilepsy (partly Claims 1 - 15) 

4. stroke (partly Claims l - 15) 

5. stress induced immune dysfunctions (partly Claims - 
- 15, Claim 16) 

6. phobias (partly Claims 1-15) 



MMCT — ; i 

The Search Division considers that the present European patent application does not comply with the requirements 
of unity of invention and relates to several inventions or groups of inventions, namely: 

1. ' The subject-matter of the present application relates to 

the use of compounds of formula (I) for the manufacture 
of a medicament for the prevent ion/ treatment of numerous 
disorders as claimed in Claim 1 . 

2. The common concept linking the different therapeutic ap- 
plications as claimed resides in the fact that the com- 
pounds exhibit corticotropin-reieasing factor (CRF) an- 
tagonist activity (see e.g. page l, lines IS - 2 6 of the 
description) . 

3. However, this common concept is already known from the 
prior art (see e.g. WO-A-9413677 or WC-A-9413676 , alsc 
cited on pages 2 - 3 of the description). 

Consequently, the therapeutic applications as claimed in 
the present application are no longer linked by a common 
concept. Thus the requirements of Article 82 EPC are not 
met . 

4. The following different inventions have been identified: 

Use of a compound of formula (I) or a pharmaceutical^/ 
acceptable salt thereof in the manufacture of a medica- 
ment for preventing or inhibiting a disorder sel< 
from 
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Claims l - 15 ) 

nruitiinfarct dementia (partly Claims 1 - *S) 
amyotrophic lateral sclerosis (partly Claxms - 

chlmical dependencies and addictions (partly Claims 
1 - 15) 

15. hypoglycemia (partly Claims 1-15) 

Per the time being the search has been restricted to the 

first subject -matter . 



11 . 

12 . 

13 . 

14 . 



EP 0 729 758 A3 



Kuropcan Vatcnt 



El 'ROPE AN SEARCH REPORT 



£P 96 3G 0931 



DOCX'M ENTS C O N S I D ERE D TO^ BE RELEVANT 



! 



( action of document mth indication, where i 
of rctc»*nf passages 



BRAIN RES. (NETHERLANDS), 

vol. 545, no. 1-2. 1991, 
.Daces 339-342. XP002O3BG92 
| LYONS M.K. ET AL: "Corticotropin 
: releasing factor antagonist reduces 
[ischemic hipoocamDal neuronal injury" 
I * aostract * 



Relevant 
to claim 



( t.A.tSIHl VIIUN Or Mir 
Alfl.K A 1 ilnt.C i.o- 



1-15 



!AM. J. D HYS J OL . (UNITED STATES) , 

(vol. 255, no. 3 PT 1, 1938, 

i cages 237-292, XPOO203SO93 

iWIDMAIER E.P. ET AL: "Regulation of 

i corticotropin-releasinc factor secretion 



1-15 



in -vi tro by 
■ abstract 
* page 291, 



glucose" 

>ast paragrapn - page 292 

| ANN. PHARMACOTHER. ( UNITED STATES) , 
vol. 23, no. 6, 1994, 
(pages 779-791, XP002O38O94 
i HAINES S.T. ET AL: "Treatment of 
I inf anti le spasms" 
I* page 781, right-hand column * 

| CLINICAL NEUROPHARMACOLOGY, 

I vol . 9, no. 2, 1986, 

j pages 202-205, XP002033095 

K LA WANS H.L. ET AL: "Myoclonus and 

Parki nsoni sm" 

* abstract * 



1-15 



1-15 



The pmmi search report has heen drawn up for nil claims 



Irf HNK M KIH.Dn 
SK*K( HKI) flnt.f !.b) 



>lKt «f tf JTCB 



MUNICH 



19 August 1997 



C.AIIXOKV OF CTIfcD DOCLMtMS 

\ : particular!) relevant if taken alone 

\ : particularly relevant if corokuprfi »ith -jnuthvr 

document ot th* $*m« raie^urs 
A : tecrtnoiu*ical background 
O : non-Titten disclosure 
I* : intermediate document 



Seegert , 



I : thcorv nr principle underlying chc invention 
t : earlier patent document, but published on. or 

after the film* dare 
U : document cited in the application 
I. : document cited for other roiuni 

i : member or the tame patent family, correipiinoini: 
duiuinciit 



I 



BNSOOCID- <EP 07297S8A3J_> 



THIS PAGE BLANK (usptc 



